Bovine oocytes grown in serum-free medium acquire fertilization competence.
We previously found that bovine oocytes 90-99 microm in diameter in early antral follicles grew to nearly their final size in serum-free medium, with some of the oocytes acquiring the nuclear competence to reach the second metaphase. In the present study, we examined the competence of the fertilization and pre-implantational development of the oocytes grown in serum-free medium. Bovine early antral follicles, 0.4-0.7 mm in diameter, were collected mechanically using fine forceps, embedded in collagen gels, and cultured in serum-free medium for 16 days. Grown oocytes which were enclosed by granulosa cells and did not show disintegrated ooplasm were recovered as normal oocytes, were transferred to the maturation medium, and then inseminated with spermatozoa. Ten to 12 h after insemination, 28% (41/145) of the oocytes were penetrated by spermatozoa. Of the penetrated oocytes, 18 (12%) formed a female and a male pronuclei, and 10 (7%) had a female pronucleus and an enlarged sperm head. Among the abnormally penetrated oocytes (13/41), 10 were penetrated by multiple spermatozoa and 3 were penetrated by a spermatozoon at the first metaphase stage. Of the 106 inseminated oocytes grown under serum-free conditions, 8 oocytes had cleaved and developed to the 2-cell stage 48 h after insemination, and 3-4-cell embryos and 5-8-cell embryos were observed after 72-96 h. However, no embryo developed to the blastocyst stage within 8 days. These results indicate that bovine oocytes grown in serum-free medium can be fertilized, but acquire insufficient embryonic development competence under the employed culture conditions.